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FIG, 2 

DETERMINE LOCAL NBMA 
CONNECTIVIT Y INFORMATION 

\ ~ 

NUMBER LOCAL INTERFACES 
AND GROUP INTERFACES INTO 
CONNECTIVITY CLASSES 

1 

ENCODE IN LINK STATE PACKET 
AND BROADCAST TO OTHER 
ROUTERS 



ASSEMBLE AND INTERPRET LINK 
STATE PACKETS 

CONSTRUCT GRAPH OF NBMA 
CONNECTIVITY 



113300 CON 



2/12 



FIG, 3 



[OSPF ROUTER ID AND OTHER OSPF HEADERS] 

NUMBER OF NBMA INTERFACES 

FIRST NBMA INTERFACE ADDRESS. INTERFACE CLASS NUMBER 
SECOND NBMA INTERFACE ADDRESS. INTERFACE CLASS NUMBER 

FINAL NBMA INTERFACE ADDRESS. INTERFACE CLASS NUMBER 



FIG. 4 



NBMA_CONNECTED[ROUTER ID] 


A BOOLEAN THAT IS TRUE IF THERE IS 
NBMA CONNECTIVITY. USED WHEN 
CALCULATING BEST SHORTCUTS 


SHORTCUT_COST[ROUTER ID] 


A POSITIVE VALUE REPRESENTING THE 
COST OF TAKING A SHORTCUT. USED 
WHEN CALCULATING BEST SHORTCUTS 


INTERFACE[ROUTER ID] 


A LOCAL HANDLE ON THE INTERFACE TO BE 
USED WHEN ESTABLISHING A CONNECTION. 
USED WHEN ESTABLISHING SHORTCUTS 


NBMA_ADDRESS[ROUTER ID] 


THE NBMA ADDRESS TO BE USED WHEN 
ESTABLISHING A CONNECTION. USED WHEN 
ESTABLISHING SHORTCUTS 




FIG, 6 
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FIG, 7 




FIG, 7A 

I Ri/7 — R2/9— R3/2— R4/1 — R5/1 
1 R1/2 — R2/3— R3/1 — R4/4— R5/5 



FIG, 8 




FIG, 8A 
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FIG, 9 
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FIG, 11 



REMOVE A TUPLE (R, C, PREV) FROM 
THE HEAD OF THE QUEUE 






IF R IS IN THE TREE, DO NOTHING 






IF R IS NOT 1 
THE TREE VIA 
SET DIST[R] = 
IF PREV = S, 
SET NEXTHOP 
SET NEXTHOP 


N 

T 

= ( 

■r" 

;r; 


THE TREE, ADD R TO 
HE LINK FROM PREV. 

= R; OTHERWISE 
= NEXTHOP[PREV] 
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IF NBMA_CONNECTED[R] AND 

SHORTCUT_COST[R] < C THEN 

SET SHORTCUT[R] TO R AND 

SET SC_DIST[RJ = SHORTCUT_COST[R], ELSE 

SET SHORTCUTfR] = SHORTCUT[PREV] AND 

SET SC_DIST[R] = SC_DIST[PREV] + C - DIST[PREV] 
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CONSIDER EVERY ROUTER X ADJACENT TO R. 
IF X IS IN THE TREE , DO NOTHING. IF X IS 
NOT IN THE TREE. ADD (X, COST, R) TO THE 
QUEUE WITH COST = DIST[R] + COST OF THE 
LINK FROM R TO X. 
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FIG, 1 3 
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FIG, 1 4 



SUMMARY SHORTCUT LINK STATE ADVERTISEMENT 



OSPE ROUTER ID OE THE ISSUING ROUTER 
(e.g. R6 EROM FIG. 12) 

SET OF REACHABLE IP ADDRESS 
(e.g. ADDRESS PREFIX AND MASK INCLUDING D AND H) 

MAXIMUM CONVENTIONAL COST 
(e.g. COST OF RED PATH R6 — 4^) 

OSPF ROUTER ID OF THE SHORTCUT TARGET 
(e.g. D FROM FIG. 12) 

EXIT COST FROM THE TARGET ROUTER TO THE 
DESTINATION ADDRESS (e.g. COST OF PATH D — ^) 



NBMA CONNECTIVITY INFORMATION 
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(start) 



SORT ALL SHORTC 
AS A PRIMARY. 
LENGTH AS A S 


;UTS BY ADDRESS 
KEY AND MASK 
ECONDARY KEY 






INITIALIZE POINTER 1 AND 
POINTER 2 TO START AT FIRST 
ENTRY OF SORTED TABLE 










ADVANCE POINTER 2 BY ONE RANGE 



POINTER 2 RANGE CONTAINED 
IN RANGE SPECIFIED BY 

POINTER 1 ? 



NO 



ADVANCE POINTER 1 TO NEXT 
ENTRY AND SET POINTER 2 TO 
VALUE OF POINTER 1 



vYES 



LINK MADE IN GRAPH 
AND POINTER 2 ADVANCED 



(jnd) 
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FIG, 1 6 



[OSPF ROUTER ID AND OTHER OSPF HEADERS] 
NUMBER OF LOCAL INTERFACE CLASSES 
FIRST LOCAL INTERFACE CLASS 

NUMBER OF REMOTE INTERFACE CLASSES 
FIRST REMOTE INTERFACE CLASS 

(OSPF ID, CONNECTIVITY CLASS NUMBER) 



LAST REMOTE INTERFACE CLASS 

(OSPF ID, CONNECTIVITY CLASS NUMBER) 
SECOND LOCAL INTERFACE CLASS 

NUMBER OF REMOTE INTERFACE CLASSES 
FIRST REMOTE INTERFACE CLASS 

(OSPF ID, CONNECTIVITY CLASS NUMBER) 



LAST REMOTE INTERFACE CLASS 

(OSPF ID. CONNECTIVITY CLASS NUMBER) 
NEXT LOCAL INTERFACE CLASS, etc. 
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FIG, 1 7 



CALCULATE OSPF AREA MEMBERSHIP 
USING CONVENTIONAL OSPF ALGORITHMS 






CALCULATE INTER-AREA NBMA 
CONNECTIVITY AND INTER-AREA ROUTING 
AND SHORTCUTTING 






EXPORT INTER-AREA SHORTCUT 
INFORMATION 







FOR EACH AREA ATTACHED TO AN AREA 
BORDER ROUTER. DETERMINE THE ROUTERS 
OUTSIDE THAT AREA THAT HAVE BEEN 
LISTED AS TARGETS OF AN INTER-AREA 

SHORTCUT IN A NEIGHBORING AREA. 
EXPORT AVAILABLE NBMA CONNECTIVITY 
INFORMATION ABOUT THESE ROUTERS 







USING EXPORTED INFORMATION CALCULATE 
INTER-AREA NBMA CONNECTIVITY 







USING SHORTCUT INFORMATION AND NBMA 
CONNECTIVITY, CALCULATE INTER-AREA 
SHORTCUTS, GETTING LAYER 2 COST 
INFORMATION AS NEEDED 



DETERMINE WHEN TO ESTABLISH AND 
TERMINATE SHORTCUTS USING HEURISTICS 



•1701 



■1702 



■1703 



1704 



1705 



1706 



1707 
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FIG. 1 8 




FIG. 1 9 



R4/1 



R1/1 — R2/1— R3/1— R5/1 
R1/2— R2/2— R3/2 

! 



FIG. 20 

R1/1 — R2/1— R3/1— R5/1 
Ri/2— R2/2— R3/2 



